Introduction
The stability problem of functional equations originated from a question of Ulam 1 concerning the stability of group homomorphisms. Hyers 
then the even mapping f : V → W is quadratic. Moreover, they proved the generalized Hyers-Ulam stability of the quadratic functional equation 1.3 in real Banach spaces. Throughout this paper, assume that n is a fixed positive integer, X and Y are real normed vector spaces.
In this paper, we investigate the functional equation
and prove the generalized Hyers-Ulam stability of the functional equation 1.4 in real Banach spaces.
Functional Equations Related to Inner Product Spaces
We investigate the functional equation 1.4 . 
for all x, y ∈ V .
Proof. Assume that f : V → W satisfies 2.1 .
for all x, y ∈ V and f 0 0. So
for all x, y ∈ V . Letting y 0 in 2.5 , we get 2f
for all x, y ∈ V . It is easy to prove the converse.
For a given mapping f : X → Y , we define Df x 1 , . . . , x 2n :
We are going to prove the generalized Hyers- 
for all x ∈ X.
Proof. Letting x 1 · · · x n x and x n 1 · · · x 2n 0 in 2.9 , we get 3nf
for all x ∈ X. Replacing x by −x in 2.11 , we get
for all x ∈ X. Let g x : f x − f −x for all x ∈ X. It follows from 2.11 and 2.12 that 
for all x ∈ X. By 2.8 and 2.9 , 
2.18
which tends to zero as q → ∞ for all x ∈ X. So we can conclude that A x L x for all x ∈ X. This proves the uniqueness of A.
Corollary 2.3. Let p > 1 and θ be positive real numbers, and let f : X → Y be a mapping such that
for all x 1 , . . . , x 2n ∈ X. Then there exists a unique Cauchy additive mapping A : X → Y satisfying 2.1 such that
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Proof. 
or (alternative approximation)
for all x ∈ X, where ϕ is defined in 2.8 . 
Proof. It follows from 2.13 that 
for all x ∈ X. By 2.9 and 2.23 ,
2.28
for all x 1 , . . . , x 2n ∈ X. So DA x 1 , . . . , x 2n 0. By Lemma 2.1, the mapping A : X → Y is Cauchy additive. Moreover, letting l 0 and passing the limit m → ∞ in 2.26 , we get 2.24 . So there exists a Cauchy additive mapping A : X → Y satisfying 2.1 and 2.24 .
The rest of the proof is similar to the proof of Theorem 2.2. 
Proof. Define ϕ x 1 , . . . , x 2n θ 2n j 1 x j p , and apply Theorem 2.5 to get the desired result. or (alternative approximation),
for all x ∈ X, where ϕ is defined in 2.23 .
The following was proved in 28 . 
Note that for all x ∈ X.
Proof. Define ϕ x 1 , . . . , x 2n θ 2n j 1 x j p , and apply Theorem 2.9 to get the desired result.
The following was proved in 28 . for all x ∈ X.
